The short-term effects of growth hormone therapy on height velocity and cardiac ventricular wall thickness in children with Noonan's syndrome.
Noonan's syndrome (NS) is associated with short stature and cardiac defects. Small studies reported linear growth increases with recombinant human GH (rhGH) therapy, but also raised concerns related to the anabolic effects of rhGH and the possible progression of ventricular hypertrophy. We report a multicenter study examining the efficacy and safety of rhGH (4 IU/m2.day, sc) in children with NS. Entry criteria were: NS confirmed by single observer, height SD score less than -2(UK Height Standards 1990), prepubertal, and normal maximal left ventricular (LV) wall thickness less than 1 cm by 2-dimensional echocardiography. Thirty subjects were recruited (19 males and 11 females), aged 8.9 +/- 0.5 yr (range, 4.8-13.7 yr). Growth was monitored for 12 months before and at 3-month intervals during therapy. Measurements of maximal LV wall thickness were taken at 0 and 12 months. Serum insulin-like growth factor I(IGF-I), IGF-II, and IGF-binding protein-3 levels were determined at 0, 3, 6, 9, and 12 months. Ten subjects with NS (4 females and 6 males), aged 8.8 +/- 0.7 yr (range, 6.3-11.8 yr), were monitored over the same period as a comparison group. In the treatment group, 27 subjects completed 12 months of therapy. Height SD score increased from -3.01 +/- 0.10 to -2.36 +/- 0.10 (P < 0.0001) after 12 months; height velocity (HV) increased from 4.9 +/- 0.2 to 8.9 +/- 0.3 cm/yr at 6 months and 8.1 +/- 0.4 cm/yr (P < 0.0001) from 6-12 months. The HV SD score increased from -0.7 +/- 0.15 to +2.42 +/- 0.32 over 12 months (P < 0.0001). The increase in HV was more than 2 cm/yr in 24 patients. IGF-I increased from 121 +/- 13 to 240 +/- 22 micrograms/L at 12 months (P < 0.0001), and IGF-binding protein-3 increased from 2.65 +/- 0.20 to 4.01 +/- 0.42 mg/L at 12 months (P = 0.0009). In the comparison group, there was no change in height SD score (-2.03 +/- 0.19), HV (4.4 +/- 0.24 CM/yr), or HV SD score (- 1.08 +/- 0.21). There was no increase in mean maximal LV wall thickness during the study in either the treatment group (12 month values were 0.63 +/- 0.02 cm at the mitral valve level and 0.66 +/- 0.02 cm at the papillary muscle level) or in the comparison group (0.63 +/- 0.04 cm at the mitral valve level and 0.61 +/- 0.03 cm at the papillary muscle level). In conclusion, rhGH was effective in 24 of the treated patients; these subjects achieved a significant increase in height SD score and HV over 1 yr. Abnormal anabolic effects of rhGH on myocardial thickness were not confirmed, and no patient developed features of hypertrophic cardiomyopathy.